Chronic inflammation is central to the pathogenesis of atherosclerosis and metabolic syndrome, and promotes both formation and rupture of atherosclerotic plaques, which account for ischemic complications of cardiovascular disease (CVD) (1, 2) . Pro-inflammatory cytokines and chemokines including interleukin-1 (IL-1) as well as adhesion molecules intercellular adhesion molecule (ICAM) and vascular cell adhesion molecule (VCAM), which are highly expressed in atherosclerotic lesions and on layering endothelial cells, promote leukocyte recruitment, impair vasodilation, and induce oxidative stress and pro-coagulant mediators (3) (4) (5) .
Patients with immune-mediated diseases are at increased risk of developing cardiac inflammatory conditions (6) (7) (8) (9) (10) . It is thus not unexpected that, despite remarkable advances in treatment, rheumatoid arthritis (RA) patients tend to endure accelerated atherosclerosis and earlier cardiovascular death compared to the general population (11) (12) (13) . In the field of RA, CVD risk has been the object of several milestone investigations over time. Main epidemiological studies that underpinned the association between RA and CVD include previous work by Lindhardsen and colleagues (11) , who examined the risk of acute myocardial infarction in RA patients and found it as high as that of patients with diabetes mellitus; subsequent epidemiological investigations evaluating multiple comorbidities in RA patients with longstanding disease revealed a 51% prevalence of a Framingham risk score over 20%, resulting in increased frequency of cardiovascular ischemic events (14) . (20) . A m a s s i v e s t u d y c a r r i e d o u t b y C r o w s o n a n d colleagues (21) , conducted as part of the larger effort 'Cardiovascular Consortium for Rheumatoid Arthritis' (ATACC-RA), indicates that up to 70% of CVD events in RA patients could be attributable to a combination of classical CVD risk factors and RA-specific clinical features, such as disease activity and serum rheumatoid factor (RF)/ anti-citrullinated protein antibody (ACPA) positivity. This investigation underlines once more the critical importance of closely controlling both disease activity and cardiovascular risk factors in RA patients, and backs this claim up with the strength on large numbers. Nevertheless, it also raises questions about the 'missing risk', which may account for up to 30% of cardiovascular events in RA (5) .
In this study, 5,638 patients with RA without prior CVD were enrolled in 13 different referral rheumatology centers, spread over 10 European or North American countries.
Data on CVD risk factors and clinical features of RA were collected at time of enrollment in the study, and patients were then followed up for an average of 5.8 years. During this period of time, 148 men and 241 women developed a CVD event (compositely defined as myocardial infarction, angina, need for revascularization, stroke, clinical signs of peripheral vascular disease, and CVD death). This amounted to a 10-year cumulative incidence of 20.9% for male and of 11.1% for female patients, respectively.
The authors then analyzed the impact of RA-specific and non-RA-specific risk factors, relying on population attributable risk (PAR). Simply put, PAR is the proportion of disease that could have been prevented by eliminating a specific risk factor in a study population, calculated by subtracting the conditional probability of disease among individuals without the risk factor to the global probability of disease (22) .
They found that, much alike the general population, male RA patients have a higher burden of CVD risk factors than female counterparts, including hypertension, elevated total cholesterol, and smoking habits. Among traditional CVD risk factors, smoking and hypertension had the highest PAR, followed by total cholesterol, regardless of patient gender. These findings were comparable to those of previous, similar studies, such as the INTERHEART study or the work by Schnohr and colleagues (23, 24) .
Overall, the authors estimated that up to 70% of all CVD risk could be attributed to traditional risk factors and RA characteristics combined. Specifically, 49% of CVD events were attributed to CVD risk factors, whereas 30% were attributed to RA-specific clinical variables. One of the main findings of this study is indeed that the PAR for RA disease activity and for RA severity, as measured by DAS28 and serum RF/ACPA positivity respectively, were comparable in effect size to the PAR for total cholesterol. Given that the risk of CVD in RA is notoriously attributable to systemic inflammation (25) , this finding is not totally unexpected. It is nevertheless highly notable, as it is the importance of RA clinical features in determining CVD outcomes among patients, while also substantiating the need for appropriate prevention strategies: specifically, these findings indicate the critical importance of controlling disease activity in effort to dampen CVD risk among patients with RA.
In addition, this study unveils remarkable genderbased differences in the prevalence of classic as well as RAspecific CVD factors. Specifically, data analysis reveals that male and female patients enrolled in this study exhibited some differences in baseline characteristics: male patients were older and had a higher burden of traditional CVD risk factors, including hypertension and smoking history (P<0.001), which conferred the highest PAR in this study. In addition, men had higher levels of CRP (P<0.001). On the other hand, women had slightly higher total cholesterol and ESR levels; of note, they appeared to be more frequent users of synthetic and biological disease-modifying antirheumatic drugs (DMARDs).
Despite these gender-based differences in the patient baseline characteristics and in the prevalence of many risk factors, the PAR for these risk factors did not differ between the sexes. The fact that no statistically significant differences concerning the risk of developing CVD could be attributed to patient gender in this study should come with no surprise. An obvious confounding factor that is likely to have influenced these findings is the strong female preponderance of RA (26): while CVD tends to occur in older men, RA mostly affects younger women, and in this study there was a clear female preponderance of RA (75.9%). Furthermore, the specific importance of various CVD risk factors in RA differs that in the general population (15) .
Clear strengths of this study are represented by the highly relevant study question (27) , together with the considerable sample size and diversity, as the massive study cohort included patients from multiple national backgrounds. In addition, most of the data came either from population-based cohorts or from enrollment of consecutive patients, in effort to increase adherence to real life of the study findings. In these regards, limitations that may limit the generalizability of findings include the likely optimal patient counseling and aggressive treatment of CVD risk at the centers involved in this study, which are leading referral centers for RA. Another, more subtle limitation is that RA characteristics, including disease activity, were pinpointed at the time of study inclusion and not monitored thereafter. This is particularly important since PAR, the statistical measure around which this study pivots, is a function of time that depends on the prevalence of the risk factor (22) , which in the case of disease activity is likely to change over time. As RA disease activity may fluctuate over time and upon treatment, pinpointing data on clinical activity may lead to under-or over-estimation of the impact of RA clinical features on the development of CVD events.
Prior to the advent of current therapies and, especially, treatment approaches (28), development of RA marked the onset of a severe, destructive disease leading to a painful, progressive course and to permanent disability. With current, aggressive treatment strategies, low disease activity © Annals of Translational Medicine. All rights reserved.
Ann Transl Med 2018;6(Suppl 1):S82 atm.amegroups.com or even remission are within reach and has become realistic goals in most patients (29, 30) . Prevention of cardiovascular death and related comorbidities is now among the new frontiers in the optimal management of RA. As the work by Crawford and colleagues indicates, appropriate management of CVD risk factors is a critical goal of clinical management in patients with RA, as evidenced by the relevant proportion of CVD risk that remains attributable to classic risk factors. However, the sizeable proportion of CVD risk that is imputable to RA clinical features indicates that disease activity and severity play a role that is nearly as relevant. Undoubtedly, knowledge regarding the impact of various CVD risk factors will bring about new, tailored approaches for CVD risk evaluation and prevention in patients with RA (31) .
